Reciprocal signaling between distinct tissues is a general feature of organogenesis. Despite the identification of developmental processes in which coordination requires reciprocal signaling, little is known regarding the underlying molecular details. Here, we use the development of the uterine-vulval connection in the nematode Caenorhabditis elegans as a model system to study reciprocal signaling.
Background
During metazoan development, patterns of cell types are often established by inductive signaling between tissues. The molecular basis of inductive signaling can involve peptide signals (growth factors) acting via transmembrane receptors to activate signal transduction pathways in responding cells [1, 2] . Reproducible pattern formation probably involves tight regulation of ligand production in the inductive cell and threshold-setting mechanisms in the target cell. The epidermal growth factor (EGF) family member LIN-3 is used multiple times as an inductive signal during development of the nematode Caenorhabditis elegans. The responses are probably mediated through LET-23, an EGF receptor tyrosine kinase, and the outcome of signaling is context-dependent. Reduction-offunction mutations in both lin-3 and let-23 can affect the development of vulva, male spicules and posterior ectoderm, cause larval lethality and result in hermaphrodite sterility [3] [4] [5] [6] [7] . The issue of how the production of LIN-3 is regulated in a tissue-specific manner is important because, in a system in which multiple responses can occur depending on the relative strength of signaling, the precise response can be modulated by control of ligand production. The organization of cis-regulatory elements in lin-3 genomic DNA and the transcription factors that bind to them provide mechanisms that ensure a precise spatial and temporal pattern of lin-3 expression. A 5 kb lin-3 genomic region that confers anchor cell (AC)-specific expression [8] has been identified.
There are several steps in the formation of the uterine-vulval connection. Vulval and uterine development is first induced by the same inductive source (AC), which ensures that the two share a center for future registration [9] . The AC induces three of six multipotential vulval precursor cells (VPCs) to adopt vulval cell fates via LIN-3-LET-23-mediated signaling [3, 8, [10] [11] [12] [13] [14] and 4 hours later induces six of twelve multipotential ventral uterine intermediate precursor cells to adopt the π cell fate via LAG-2 and LIN-12-mediated lateral signaling; LAG-2 is a ligand of the Delta-Serrate-LAG-2 family and LIN-12 is a receptor of the LIN-12-Notch family ( [15] ; A.P.N. and P.W.S., unpublished observations). The inductive signaling pathways probably lead to changes in gene expression, such that specific vulval and uterine cell fates are executed, and a functional uterine-vulval connection is ultimately ensured. The subsequent morphogenetic events include the following: the vulval cells form an invagination, with 1° vulval cells at the apex of the invagination (vulF) attached to the ventral-most uterine cells (π cell progeny); all the π cell progeny (except four that make the direct contact with vulF and become uv1 cells) fuse with the AC to form the thin laminar process of the utse cell that resides between the uterus and the vulva [16] ; this fusion and differentiation of the utse cell moves the bulky AC and extra π cell progeny out of the way, thereby permitting a connection to be formed; in the meantime, the 1° vulval cells separate antero-posteriorly and left-right to create a hole that eggs can pass through. Two sets of observations led us to consider that proper morphogenesis of the uterus might be dependent on signaling from the vulva to the uterus. We observed that lin-3 is expressed in the vulva and let-23 in the uterus -and that uv1 cells are absent in animals lacking vulval tissue. In addition, we examined existing mutants for the abnormal expression of lin-3 and found a tissue-specific regulator for lin-3.
Results
The expression pattern of lin-3 and let-23 during the development of the connection between uterus and vulva
We constructed a lin-3::lacZ expression vector containing 12.5 kb lin-3 genomic sequence with approximately 2 kb regulatory sequence 5′ to the transcriptional start sitewhich was inferred from known cDNAs ( [8] ; P. Tzou, R. Hill and P.W.S., unpublished observations). This construct was expressed in several tissues as expected from previous genetic analyses (data not shown): AC expression is required for vulval development [8] ; spermatheca expression might be involved in hermaphrodite fertility function; and K lineage, a postembryonic blast cell, expression might be required for the development of posterior ectoderm. In all cases expression could be detected at the appropriate time. In addition, we found unexpected vulval expression from the early to mid fourth larval (L4) stage in the vulF cells, which are the dorsal-most 1° vulval progeny (Figure 1d ,e). The expression appeared to be 1°-vulva-specific because the vulval lin-3::lacZ expression was absent in animals bearing a strong lin-12(gf) mutation (data not shown), which confers a multivulva phenotype consisting of only 2° lineages [17] . The presence of multiple copies of this construct induced a multivulva phenotype of low penetrance with all the vulval invaginations expressing lin-3::lacZ (Figure 1f) . Given that the uterus-connected 1°v ulva is not the only one whose cells express lin-3::lacZ, it is unlikely that a second gonad-dependent signal is required late to induce lin-3::lacZ expression in the 1°-vulva-derived cells.
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Figure 1
Expression pattern of lin-3 and let-23 reporter constructs in hermaphrodites during development of the uterine-vulval connection. LET-23-mediated signaling is required for uv1 cell specification
As discussed above, although vulvaless let-23 hermaphrodites fail to specify the uv1 cell fate, this result alone is not sufficient to implicate the LIN-3-LET-23 pathway in vulva-to-uv1 signaling, because laser ablation of the VPCs also results in uv1-defective animals. We therefore examined animals containing partial loss-of-function mutations in genes functioning in the LIN-3-LET-23 signal transduction pathway mediating vulval induction. These strains had defects in uv1 cell fate specification ( Table 2 ), indicating that multiple components of the vulval induction pathway are used again in vulva-to-uv1 signaling. In let-60(n2021) mutant animals, the defect was only partially penetrant, consistent with the fact that the mutants studied cannot be too severe because a functional vulva has to be specified in order to assay a more direct effect on uv1 specification. Mutations in other genes (let-23, lin-45 and lin-1) resulted in a highly penetrant failure to specify the uv1 cell fate without severely affecting vulval induction, suggesting that these mutations preferentially affect one tissue, and that the defect in vulval induction is not responsible for the uv1 defect. Another way in which to examine LET-23 pathway function in uv1 specification is to alleviate the vulval induction defect by mutating negative regulators. SLI-1, a homolog of the proto-oncogene product c-Cbl, is a negative regulator of LET-23-mediated vulval differentiation in C. elegans [18, 19] . GAP-1 is a negative regulator of vulval signaling that is likely to act at the level of LET-60 RAS, similar to the RAS GTPase-activating proteins identified in other systems [20] . Mutations in SLI-1 and GAP-1 restored most of the reduced LET-23 signaling in the vulva caused by the severe hypomorph of let-23, with average vulval inductions of 2.9 and 2.7, respectively (Table 2 ), but the specification of uv1 cell fate was still compromised (Figure 2c,d ).
The high penetrance of uv1 defect observed in let-23; gap-1 double mutants suggests that LET-23-mediated signaling is less regulated by GAP-1 in the presumptive uv1 cells than in the VPCs. Because a weak hypomorph of let-60 shows the uv1 defect, however, we believe that uv1 specification is a RAS-dependent event (see below).
RAS and RAF activities are required for the uv1 cell fate during the development of the uterine-vulval connection
A let-60::lacZ reporter construct is expressed in the uv1 cells during the development of the uterine-vulval connection ( [21] ; C.C. and P.W.S., unpublished observations), and thus RAS might have a function in these cells at this time. The use of an inducible and tissue-general hsp16-41 heat-shock promoter-driven putative dominant-negative RAS variant (hsrasDN) allowed us to test this possibility. This construct, which contains a G10R substitution in the let-60 equivalent, is from another nematode, Pristionchus pacificus [22] . C. elegans hermaphrodites that are heterozygous for this G10R mutation have a reduction of gene activity and a vulvaless mutant phenotype [23] . Animals transformed with this construct, when subjected to heat 240 Current Biology, Vol 9 No 5 Table 2 LET-23-mediated signaling is required for uv1 cell specification.
Genotype Specified uv1
Average number of cells (%)* VPCs undergoing vulval differentiation
This [18] . ‡ Data from C. Yoon, C.C., and P.W.S., unpublished observations. Full genotypes: (a) N2 (wild type);
(e120); (e) let-23(sy97)unc-4(e120); sli1(sy143); (f) let-23(sy97)unc-4(e120); gap-1(n1691)unc-2(e55); (g) let-23(n1045)unc-4(e120); (h) unc-24(e138)let-60(n2021); (i) lin-45(sy96); and (j) lin-1(n1790).

Figure 2
Nomarski photomicrographs illustrating the cellular defects in the uterine-vulval connections of mid-L4 shock after VPC cells had gone through one round of division, had a low penetrance (7 out of 33) vulval morphogenetic defect. Of animals that had a wild-type vulval morphology in the mid-late L4 stage (n = 26), 50% showed a failure to specify the uv1 fate ( The egl-38 gene is a member of the PAX family of genes, which encode transcription factors implicated in a variety of developmental patterning events. The egl-38(n578) mutant has defects in the egg-laying system resulting from the absence of uv1 cells and abnormal morphogenesis of 1° vulval tissue [25] . At the mid-L4 stage in wild-type animals, the vulE and vulF cells generated by 1° vulval lineage separate to produce a hole through which sperm and fertilized eggs can pass. In egl-38 animals, there was no defect in the number of vulval cell lineages produced, but vulF cells failed to separate (Figure 3a) . The egl-38(n578) allele produces a mutant form of EGL-38 with a Glu69→Gly substitution in the DNA-binding domain [25] . We examined the expression pattern of the lin-3::lacZ construct in the egl-38(n578) genetic background and found that there was no expression of lin-3::lacZ in the vulva ( Figure 3b) ; by contrast lin-3::lacZ expression in other tissues was unaffected. We infer that EGL-38 acts upstream of lin-3 as a positive regulator of its transcription. Furthermore, the resulting lack of vulval lin-3 expression in egl-38 animals might be the cause of the uv1 defect, the vulval morphogenetic defect involving a failure of the vulF cells to separate, or both.
A gain-of-function mutation of let-23, let-23(sa62), was able to suppress the uv1 defect in egl-38 animals (Table 4) .
Thus, let-23(sa62) bypasses the requirement for lin-3 expression in the vulva to mediate uv1 specification. Although the uv1 defect was rescued by let-23(sa62), the vulval morphogenetic defect remained. The uv1 defect cannot, therefore, be the cause of the egl-38 vulval morphogenetic defect. These experiments leave open the possibility that the vulval morphogenetic defect is the cause of the uv1 defect, though data from another mutant suggest that it is not (see Discussion).
Discussion
We have shown that a vulval signal is needed to specify uterine π cell daughters as uv1 rather than utse. Using phenotypic analysis of mutants and lin-3::lacZ expression analysis, we have demonstrated that this signal is mediated by the same set of proteins that are required for vulval induction: LIN-3, LET-23, LET-60, LIN-45 and LIN-1.
Research Paper Reciprocal EGF signaling in organogenesis Chang et al. 241 Table 3 RAS and RAF are involved in uv1 cell fate specification. (Figure 1c ). We used egl-17::GFP expression as a marker to reflect a specific early 1° vulval property and a specific late 2°v ulval property [32] . An egl-17::GFP fusion gene is expressed in the 1° vulval lineages during early vulval development (mid-L3) and in C and D lineages of the 2° vulval lineage in the mid-L4 stage. Only seven out of twenty animals were followed for the expression of egl-17::GFP in the 1° and 2° vulval lineages.
A vulval signal is needed for uterine π π cell daughters to adopt a uv1, rather than a utse, cell fate
During larval development of the C. elegans hermaphrodite, two sequential inductions by the AC specify the differentiated cells needed to connect the uterus and vulva, and thereby create a functional egg-laying system. First, the uterine AC induces a subset of the underlying epidermal precursor cells to adopt vulval cell fates and produce the vulva. Second, the AC induces adjacent ventral uterine intermediate precursor cells to adopt the π rather than the default ρ cell fate [15] and produce the two uterine cell types that connect to the vulva: utse and uv1. AC-to-π cell signaling requires the lin-12-encoded receptor. [25] . Here, we demonstrate that a signal from the vulF cells induces the directly overlying π cell daughters to become uv1; π daughters that do not receive this signal become utse cells. We also found that lin-3 is expressed in the vulF cells at the right time and place to be the ligand for this induction; furthermore, specification of the uv1 cell fate is defective in animals bearing mutations in let-23 or in downstream components of the LET-23-mediated vulval induction pathway, suggesting that these genes are also required for uv1 cell fate specification.
Reciprocal EGF signaling from the vulva specifies the uv1 cell fate
The fact that egl-38 mutants have defects in the egg-laying system resulting from the absence of uv1 cells and abnormal 1° vulval morphogenesis, and the observation that vulval expression of lin-3 specifically disappears in this genetic background, suggest that the expression of lin-3 in the vulva might be required for uv1 specification, vulval morphogenesis, or both. Strong evidence that a 1°-vulva-produced Table 4 The let-23(sa62) mutation is epistatic to egl-38(n578) with respect to uv1 cell specification. LIN-3 signal is required for uv1 specification comes from the suppression of the uv1 defect in egl-38 animals by the let-23(sa62) mutation. All known effects of LIN-3 are mediated through LET-23 and there is no evidence that LET-23 has additional ligands apart from LIN-3.
The failure of the let-23(sa62) mutation to suppress the vulval morphogenetic defect of egl-38 animals raises the possibility that this defect is not mediated through LIN-3 expression. The dosage of let-23(sa62) might not be strong enough, however, to suppress the vulval morphogenetic defect caused by the egl-38 mutation, or the let-23(sa62) mutation might have cell-type specificity. Moreover, in addition to LIN-3, there could be another signal, also regulated by EGL-38, required for vulval morphogenesis.
A lin-3::lacZ transgene is expressed in the 1°-derived vulval cells in the early L4 stage, as well in the AC as reported previously [8] . Given that the AC and the 1°-derived vulval cells are in proximity to the presumptive uterine-vulval connection, LIN-3 produced by either cell could be a potential inductive source required for the development of the uterine-vulval connection in the early-mid-L4 stage. Ablation of P6.p descendants, but not the AC, after VPCs have gone through two rounds of division results in a uv1-to-utse cell fate transformation (Table 1) . We infer that the inductive source used for uv1 cell specification is from the 1°-derived vulval cells and that LIN-3 expression in the AC is neither necessary nor sufficient to induce the uv1 cell fate. Consistent with this hypothesis, we observed lin-3::lacZ expression in the 1°vulva throughout the period when the uterine-vulval connection is developing, whereas lin-3::lacZ expression in the AC gradually disappears during this time interval (data not shown). We could not use the same experiments to address the issue of whether LIN-3 protein in the AC or 1° vulval tissue is used for the 1° vulval morphogenesis, as suggested by the observations from egl-38 mutants, because physical invasion of the AC between the innermost granddaughters of P6.p, F lineages, is required for later separation of the 1° vulval cells (K. Tietze and P.W.S., unpublished observations), and P6.p descendants are the target we need to assay.
Regulation of lin-3 by EGL-38
Our finding that EGL-38 acts upstream of lin-3 as a positive regulator suggests three possible models. First, EGL-38 might act upstream of gene X, which is required for vulval morphogenesis. Proper vulval morphogenesis would then allow lin-3 to be expressed in the vulva to regulate uv1 specification. Second, EGL-38 might act upstream of lin-3 to regulate uv1 specification and upstream of gene X to regulate vulval morphogenesis. These two events do not have an epistatic relationship. Third, EGL-38 might act upstream of lin-3 to regulate uv1 specification and vulval morphogenesis. In addition to being necessary for lin-3 expression in vulF cells, EGL-38 also regulates expression of other genes in the same cells (M. Wang, C.C. and P.W.S., unpublished observations). We speculate that lin-3 is an immediate target gene of EGL-38 in these cells.
The relationship between vulval morphology and uv1 cell fate
In some of the mutants that confer a severely abnormal vulval morphology in both 1°-and 2°-derived vulval cells, the vulval expression of lin-3 and uv1 cell specification are unaffected (unpublished observations). Proper vulval morphology is hence not required for vulval expression of lin-3 and uv1 cell specification. By contrast, there are many examples of LET-23 signaling pathway mutants in which uv1 cell fate is compromised but vulval morphogenesis is normal. We infer that uv1 cell fate is not required for vulval morphogenesis. Therefore, uv1 cell specification and vulval morphogenesis are independent events once a 1° vulval fate has been specified.
The working model
We favor the following model for uv1 cell fate specification ( Figure 4 ). EGL-38 acts upstream of lin-3 as a positive regulator of its expression in the 1° vulval lineage. The 1° vulval expression of lin-3 would then specify the uv1 cell fate through RAS/RAF-dependent signaling in a non-cell-autonomous manner. The lin-3 produced by the 1° vulva could conceivably specify 1° vulval morphogenesis in a 1°-lineage-autonomous manner. Given that the uv1 defect in an egl-38 mutant is rescued by let-23(sa62) but the vulval morphogenetic defect remains, EGL-38 is likely to control 1° vulval morphogenesis independently of its effect on lin-3 expression.
Reciprocal signaling and organogenesis
Reciprocal signaling between distinct tissues is a general feature of organogenesis [26, 27] . During mouse nephrogenesis, for example, several checkpoints occur at which a positive signal is needed for development to continue [28] . Reciprocal signaling is one mechanism for developmental checkpoints. In Drosophila, reciprocal signaling occurs between the approaching muscles and the epidermal muscle attachment cells during embryonic development [29] . The epidermal muscle attachment cells signal the myotubes and induce myotube attraction and adhesion to their target cells. Following this binding, the muscle cells signal back to the epidermal muscle attachment cells inducing their terminal differentiation into tendon-like cells.
In the Drosophila egg, an EGF signal (Gurken) from the oocyte patterns the overlying follicle cells by inducing a dorsal-anterior follicle cell fate [30] . These specialized follicle cells then express another EGF receptor ligand, Vein, and an accessory protein, Rhomboid, which are then used in an autocrine manner to amplify EGF receptor signaling in the follicle cells. Consequent high-level EGF receptor activation leads to localized expression of the diffusible inhibitor Argos, which modifies the initial EGF receptor activation profile, producing two peaks of activity displaced from the midline and hence the positions of the two dorsal appendages. In C. elegans, the initial paracrine signaling event by LIN-3 from the somatic gonad specifies vulval cell fates. We propose that this signaling event triggers expression of LIN-3 in the vulval cells, which in turn specifies the uv1 cell fate involved in the intimate connection of vulva and uterus. It is possible that LIN-3 expression in the vulva also has an autocrine amplification role upon which proper vulval development depends.
Conclusions
We found that the reciprocal EGF signaling from the vulva to the uterus coordinates the uterine-vulval connection and have demonstrated that uv1 cell specification is mediated by a RAS/RAF-dependent signaling transduction pathway. We have also shown that lin-3 expression in the 1° vulval cells, which is positively regulated by EGL-38, is required for uv1 cell specification. Given that the uv1 defect, but not the vulval morphogenetic defect, of an egl-38 mutant is rescued by activation of let-23, we think it likely that another signaling pathway, also regulated by EGL-38, is required for vulval morphogenesis in addition to or independently of LIN-3-LET-23. In general, because EGF receptor activation of RAS is essential for the specification and differentiation of epidermal cells, the reciprocal EGF signaling might have evolved to mediate the coordinated morphogenesis of epithelia as described here for the development of the uterine-vulval connection.
Materials and methods
General methods and strains
C. elegans strain N2 and derivatives were maintained at 18-21°C and handled as described [31] . The following alleles were used: LGI, ayIs4 [egl-17: :GFP; dpy-20(+)] [32] ; LGII, let-23(sy97) [4] , let-23(n1045) [3] , let-23(sa62) [33] , unc-4(e120); LGIV, let-60(n2021) [34] , lin-45(sy96) [24] , lin-1(n1790) [35] , egl-38(n578) [36] , dpy-20(e1282); LGV, him-5(e1490) [37] ; LGX, sli-1(sy143) [18] , gap-1(n1691) [20] , unc-2(e55) [31] . 
Assay for vulval differentiation
The extent of vulval differentiation was measured as described previously [38] . The anatomy of L4 hermaphrodites was examined under Nomarski optics and the fate of individual VPCs inferred from the anatomy. Wild-type animals have three VPCs generating vulval progeny; vulvaless animals have fewer than three VPCs generating vulval progeny; multivulva or hyperinduced animals have more than three VPCs generating vulval progeny. In some cases, a VPC generates one daughter that makes vulval progeny and another daughter that becomes nonvulval epidermis; such VPCs are scored as one-half VPC differentiating into vulval tissue.
Assay for uterine uv1 cell fate specification
Using Nomarski optics, the π progeny that contribute to uv1 cells can be easily distinguished from those that become utse cells because the nuclei of the latter undergo long-range migrations whereas those of the former remain closely associated with the vulva. In wild-type animals, the nuclei of both ventral outer π progeny (VT4 and VT8) remain proximal to the vulva, whereas other π progeny nuclei (VT5, VT6, VT7 and VT9) comigrate with the AC nucleus to either anterior or posterior of the presumptive vulval opening. For let-23(sy97) mutant animals and wild-type animals with P6.p daughters ablated at the two-cell stage, π progeny nuclei were followed on either the left or the right side of the animal during mid-late-L4 stage as described previously [16] . In these experiments, we observed a uv1-to-utse cell fate transformation, with VT4 and VT8 nuclei co-migrating with other nuclei of the utse. In the let-23(sy97) experiments, we sometimes observed a general delay in migration of π cell progeny and the AC; this may reflect the fact that in vulvaless animals, π daughters are born more ventrally, and contact the forming uterine lumen later, than in wild-type animals. In subsequent experiments, we scored the number of vulva-proximal cells with the characteristic uv1 cell morphology as our assay for uv1 cell fate specification.
Cell ablation
Cell ablations were performed with a laser microbeam as described previously [39] .
Plasmids
Plasmid pCC2, containing the lin-3::lacZ gene fusion, was constructed as follows: A StuI-BamHI fragment containing 7.6 kb of a 5′ lin-3 genomic sequence with 2 kb of regulatory sequence 5′ to the transcriptional start site was excised from the cosmid F36H1 and end-filled at the StuI site. A BamHI-SacI fragment containing the last 5 kb of a 3′ lin-3 genomic sequence in pMob KS with a lacZ cassette fused in the first cytoplasmic exon of lin-3 was excised from the plasmid pRH56 [8] and end-filled at the SacI site. The lacZ cassette includes a trpS::lacZ fusion, a nuclear localization signal, and 3′ untranslated sequence from unc-54. These two fragments were ligated to create plasmid pCC2. Plasmid pk7GL44.2, containing the let-23::GFP fusion, was constructed as follows: site-directed mutagenesis of let-23 genomic DNA was carried out, as described previously [40] , in pk7-5.5, a HindIII clone of let-23 that contains the last 3 kb of a 3′ coding sequence plus 2 kb of 3′ untranslated sequence, so that the let-23 stop codon and surrounding sequences were changed to an SphI site. At this site, a S65T GFP cassette [41] amplified by PCR with primers containing the SphI site was cloned. This fragment was then excised with SalI and HindIII and ligated with an ~12 kb EcoRI-SalI genomic let-23 fragment and with an 3 kb EcoRI-HindIII pBluescript II fragment generating the plasmid pk7GL44.2.
Construction of transgenic strains
Transgenic animals were generated by standard methods, which produce high copy number extrachromosomal arrays, commonly lost at mitosis and meiosis but still heritable [42] . Three sets of transgenes were used. The transgene syEx241 was used to determine the expression pattern of the lin-3::lacZ fusion construct. It was obtained by microinjection of pCC2 at 27 ng/µl, pMH86 (dpy-20(+)) at 26 ng/µl, and carrier DNA (pSK+) at 100 ng/µl, into egl-38(n578); dpy-20(e1282) double mutant animals, followed by crossing into dpy-20(e1282) animals to remove the egl-38(n578) mutation but retain the extrachromosomal array. The transgene syEx234, used to analyze let-23::GFP expression, was obtained by microinjection of pk7GL44.2 at 100 ng/µl, pMH86 at 15 ng/µl, and carrier DNA at 60 ng/µl into dpy-20(e1282) mutant animals. The transgene syEx284, provided by M. Wang, was generated by injecting a solution of hsrasDN (pPD49.83:ras149; 10 ng/µl), pMH86 (15 ng/µl) and carrier DNA (125 ng/ml) into dpy-20(e1282) mutant animals. This transgene was used for the heat-shock-induced expression of the dominant-negative RAS variant. Heritable lines bearing the marker DNA (scored by rescue of dpy-20(e1282)) were tested for their ability to interfere with vulval and uterine differentiation in response to heat shock.
Analysis of lin-3::lacZ and let-23::GFP expression X-gal staining was performed as described [43] except that acetone fixation was omitted as this better preserved the morphology of the animals. For characterization of GFP expression, fluorescence was observed on a Zeiss Axioplan microscope with a 200 watt HBO UV source, using a Chroma High Q GFP LP filter set.
Heat shock of transgenic animals
For heat shock of syEx284, worms in which the VPC cells had divided were placed on 5 cm culture plates seeded with bacteria, sealed in parafilm, and incubated in a covered water bath at 33°C for 30-35 min.
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